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TITLE OF THE INVENTION 

Content Management Method, and Content Storage System 
BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a content management method and content 
storage system, in which a content is stored in a storage for management. 

2. Description of the Related Art 

These days, there have been proposed many ways of data service to users by 
serving an encrypted content over satellite broadcasting, cable communication, 
internet communication or similar network. 

FIG. 1 shows flows of delivery of a content and its key from a content 
provider to a user's receiver, as a typical one of the conventional data services. 

As shown in FIG. 1, a content provider 101 has non-encrypted contents such 
as music data, video data, games, document data including books, static image data, 
etc. When the content provider 101 provides a content to a service provider 102, it 
encrypts it with a content key it holds or generates. The content provider 101 
supplies the content key to a key management center 103 as well. The content key 
may be different from one content to another or a common one for all contents the 
content provider 101 serves. 

The key management center 103 encrypts the content key supplied from the 
content provider 101 with a delivery key the key management center 103 holds (it 
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may be different from one user to another or a common one for all the users). 
Upon request from a user, the key management center 103 supplies the content key 
encrypted with the delivery key to the user. 

The user has a receiver 104 adapted to receive a content key-encrypted 
content from the service provider 102 over the satellite, cable, internet or other 
communications network. To enjoy the supplied content, the user has to decrypt 
the content. To this end, the receiver 104 requests the key management center 103 
to send a content key for decryption of the content supplied to the user. Upon 
request for sending of the content key, the key management center 103 will send 
the content key to the receiver 104. At this time, the key management center 103 
will also account the served content. The accounting may be made in various 
manners. For example, an amount billed for the supplied content is paid from a 
user's bank account registered at the key management center 103. A request is 
made to the user for information of his or her credit card number and an accounting 
is made according to the credit card number. Alternatively, the receiver 104 may 
be provided with an IC card storing a prepaid amount of money from which an 
amount of money billed for the supplied content can be paid. When the accounting 
is completely performed, the user will have the right for the supplied content. 

The user having received the encrypted content key will decrypt the content 
key with a delivery key held in an internal storage unit 1 1 1 of the receiver 104 and 
uses the decrypted content key to decrypt the encrypted content. 
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The user stores the decrypted content key in an external storage unit 1 12 by 
encrypting it with a unique storage key he holds, which is intended to prevent the 
delivery key having been used for delivery of the content key from being possibly 
be varied at every certain period. Also, if the content key is stored not encrypted, it 
is substantially the same as used in storage of the content as not encrypted, so that 
there is a likelihood that the data can freely be accessed by any other person. The 
above storage with the unique storage key is intended to avoid such an access by 
the other person. Further, so long as the user encrypts the content key with the 
unique storage key he holds, it is possible to avoid any possible re-accounting at the 
time of decrypting the same content. By encrypting the content key wit the user's 
unique storage key, it is possible to prevent any third party from fraudulently 
copying the whole data stored in the external storage unit 1 12. 

In some cases, however, the external storage unit 1 12 in which a content is 
stored becomes faulty and thus inaccessible. If the external storage unit 1 12 cannot 
thus be accessed, it is impossible to decrypt the content in the external storage unit 
1 12. Also, since the right concerning the content has been purchased, the same 
content cannot be obtained without re-accounting. To avoid the above, the user has 
to copy the entire data in the external storage unit 1 12, which is a so-called 
"backup". Permission of such an unlimited backup will lead to an unlimited use of 
the content key. 

For example, if a content key encrypted along with use-permission 
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information including requirements for a frequency and time length for using the 
content key, can freely be backed up, there is a likelihood that the requirements will 
not be applied any longer and thus the content key will unlimitedly be used. By 
writing an unused data over a data for which the required frequency of use has been 
decreased as it has been used, the frequency requirement can possibly be restored 
to its initial status. It should be noted that the time-length requirement is a number 
of days, for example, for which a data can be used after it is supplied to the user 
from the service provider. The permission of unlimited backup will 
disadvantageous^ lead to unlimited use of a content key. 

To prevent an unlimited use of a content key, it has been proposed as shown 
in FIG. 3 to store in each o f the first external storage unit 112 and second external 
storage unit 113 non-rewritable ID information and use the ID information and a 
storage key together for encryption of the content key. In this method, the content 
and content key are backed up or duplicated from the first external storage unit 112 
to the second external storage unit 1 13 by copying the entire data in the first 
external storage unit 1 12 as shown in FIG. 2. 

A content key is decrypted using ID information as will be described below: 
First, the content key is encrypted with a key extracted from ID information 
(the ID information itself may be used as a key), and further encrypted with a 
storage key. On the assumption that the content key is Kc, storage key is Ks, 
identification information of the first external storage unit is ID1 and identification 
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information of the second external storage unit is ID2, the encryption can be 
expressed as follows: 

Kl = Enc(Kc,IDl) 

K2=Enc(Kl,Ks) 

where "Enc(a, b)" indicates an encryption of the parenthesized data a with the data 
b taken as a key. That is, K2 thus obtained is an encrypted content key stored in 
the first external storage unit 112 and second external storage unit 113. 

Then the receiver 104 decrypts the content key with data read from the first 
external storage unit 112 using the expression shown below: 

Kl = Dec(K2, Ks) 

Kc = Dec(Kl,IDl) 

where "Dec(c, d)" indicates a decryption of the parenthesized data c with the data d 
taken as a key. Thus, the receiver 104 can correctly extract a content key Kc based 
on the data stored in the first external storage unit 112. 

On the other hand, to decrypt the content key with data taken out of the 
second external storage unit 1 13, the decryption will proceed with the expression 
shown below: 

Kl = Dec(K2, Ks) 

Kc = Dec(Kl,ID2) 

where "Kl" to be decrypted with the identification information ID2 is Enc(Kc, 
ID1). Therefore, Kc cannot correctly be extracted because the ID information read 
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from the second external storage unit 1 13 is ID2 and cannot be rewritten. 

The above-mentioned encryption and decryption permit to prevent unlimited 
backup of a content key but no recovery can be made with the backup content key. 
OBJECT AND SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide a content 
management method and content storage system, in which a content can be 
duplicated or backed up while being prevented from being copied. 

The above object can be attained by providing a content management 
method and content storage system, for a data storage provided with a plurality of 
content storing means, in which a content key encrypted with a first storage key and 
stored along with a content encrypted with the content key in a first content storing 
means is decrypted with the first storage key, the content key obtained by the above 
decryption is encrypted with a newly generated second storage key and 
stored along with the encrypted content in a second content storing means. 

In the above content management method and content storage system, the 
content key stored in the first content storing means is decrypted with the first 
storage key. In the content management method, the content key obtained by the 
above decryption is encrypted with the newly generated second storage key and 
stored in the second content storing means. 

That is, the content key stored in the first content storing means is re- 
encrypted with the newly generated second storage key and stored in the second 
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content storing means, thereby allowing the second content storing means to back 
up the content key stored in the first content storing means. 

These objects and other objects, features and advantages of the present 
intention will become more apparent from the following detailed description of the 
preferred embodiments of the present invention when taken in conjunction with the 
accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a conventional content service system; 

FIG. 2 explains how in a receiver in the conventional content service system 
in FIG. 1, a content key stored in a first external storage unit is backed up by a 
second storage unit; 

FIG. 3 explains how in the receiver in the conventional content service 
system in FIG. 1, the content key stored in the first external storage unit is backed 
up by the second storage unit through encryption and decryption of the content key 
with its own identification information; 

FIG. 4 is a block diagram of an embodiment of content service system 
according to the present invention; 

FIG. 5 is a block diagram of another embodiment of content service system 
according to the present invention; 

FIG. 6 is a block diagram of a still another embodiment of content service 
system according to the present invention; 
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FIG. 7 is a block diagram of the content service system in which a receiver 
has a second external storage unit; 

FIG. 8 explains how the receiver makes a request to a key management 
center for sending of a second storage key and the second storage key received by 
the receiver is stored into the second external storage unit; 

FIG. 9 is a block diagram of the content service system in which the receiver 
has a random number generator which generates the second storage key; 

FIG. 10 is a block diagram of the content service system in which the 
receiver generates a third storage key by encrypting the second storage key with an 
public key of the key management center; 

FIG. 1 1 explains how the receiver sends to the key management center the 
third storage key generated by encrypting the second storage key with the public 
key of the key management center and is thus supplied with the second storage key 
from the key management center; and 

FIG. 12 shows in detail a content key and use-permission information. 
DETAILED DESCRIPTION OF THE INVENTION 

First, the terminology used, and the processes referred to, in the illustration 
and description of the embodiments of the present invention will be described 
below. 

"Content" includes all information which could be digital data and are 
valuable themselves. It includes, for example, music data, video data, games, 
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document data such as books, static image data, etc. 

The encryption algorithm may be any algorithm which would be able to 
encrypt data in such a manner that it will not be known to any third party. For 
example, a public key encryption and common key encryption are generally known 
as the encryption algorithm. The public key encryption is an algorithm in which a 
key used for encryption is different from a key used for decryption, and includes 
RSA encryption and elliptic curve encryption, for example. In the public key 
encryption, a key laid open to the public is called "public key" and a key kept 
confidential by the user is called "secret key". On the other hand, the common key 
encryption is an algorithm in which a key used for encryption is the same as a key 
used for decryption, and includes DES encryption, FEAL (of the Nippon Telegram 
and Telephone), Misty (of the Mitsubishi Electric), etc. for example. In the 
common key encryption, a key used is called "common key". 

A mutual authentication between users A and B in which a public key 
encryption is used to ascertain that they are a right match to each other, will be 
described with reference to FIG. 4. 

It should be noted that for the user A, the public key is Kpa, secret key is 
Ksa and identification key is IDa. Also note that for the user B, the public is Kpb, 
secret key is Ksb and identification key is IDb. Further it should be noted that for 
an authentication station C, the public key is Kpc and secret key is Ksc. 

A certificate Ca for validation of the public key Kpa for the user A will be 
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expressed as follows: 

Ca = IDa + (other information) + Kpa + Siga (1) 

where "Siga" can be expressed as follows: 

Siga - Enc(Hash(IDa + (other information) + Kpa), Ksc) (2) 

where "Hash()" is a unidirectional function called "Hash function". The Hash 
function is to compress a long data to a data having a predetermined bit length, 
thereby making it difficult to know an input from an output. The Hash function 
includes MD5, SHA-1, etc. for example. The means a connection between 
data. For example, "16-bit data + 16-bit data" means that data are listed 
successively to produce a 32-bit data. The "Enc()" indicates an encryption which is 
a public key encryption (RSA encryption, for example). A certificate Cb for 
validation of the public key Kpb for the user B is similar to the certificate Ca. Also 
note that the "Dec()" indicates a decryption. That is to say, 

Cb = IDb + (other information) + Kpb + Sigb. 

The mutual authentication is effected following the procedure including the 
steps SI to S4 as in FIG. 4. Note that the users A and B hold, in addition to their 
own key and ID information, the certificates Ca and Cb for their public keys and 
the public key Kpc for the authentication station C, respectively. 

First at Step SI, the user A generates a random number Rl. A relation (3) 
shown below is used to encrypt he random number Rl with Ksa to generate a 
random number R2. Then, Ca and R2 are sent to the user B. 

10 



R2 = Enc(Rl,Ksa) (3) 

Next at step S2, the user B verifies if the certificate Ca (= IDa + (other 
information) + Kpa + Siga) sent from the user A is valid. To this end, the user B 
will first generate Dl = Hash(IDa + (other information) + Kpa), and then compare 
Dl with Dec(Siga, Kpc). If the user B detects a match between them, it judges that 
Kpa is valid. 

When the user B judges that Kpa is valid, R2 is decrypted with Kpa to 

generate Rl as given below: 

Rl = Dec(R2, Kpa) (4) 

Next, Rl is encrypted with Ksb to generate R3 as in a relation (5) shown 

below. Then, Cb and R3 are sent to the user A. 

R3 =Enc(Rl,Ksb) (5) 

Then at step S3, the user A verifies, as at step S2, if the certificate Cb sent 

from the user B is valid, in order to judge if Kpb is valid. When the user A judges 

that Kpb is valid, R3 is decrypted with Kbp to generate R4 as given below, and 

comparison is made between R4 and Rl . 

R4 = Dec(R3, Kpa) (6) 

If there is a match between Rl and R4, it means that Ksb is held by the user 

B. That is, it is possible to judge that the user B is valid. On the contrary, if no 

match is found between Rl and R4, it means that the user B has fraudulently 

accessed the certificate Cb. 
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Next, the Hash function is used to generate R5 from Rl and R2 as given 

below: 

R5=Hash(Rl,R2) (7) 

Then, R5 is encrypted with Ksa to generate R6 as given below. R6 is sent to 
the user B. 

R6 = Enc(R5, Ksa) (8) 

Next at step S4, the user B uses the Hash function to generate R7 from Rl 
and R2 as given below: 

R7 = Hash(Rl,R2) (9) 

Then, R6 sent from the user A is decrypted with Kpa to generate R8 as given 

below: 

R8 = Dec(R6, Kpa) (10) 

Then, comparison is made between R7 and R8. Match between them proves 
that the user A has Ksa. If no match is found between them, it means that the user 
A has fraudulently accessed the certificate Ca. 

As in the foregoing, the users A and B can mutually authenticate that they 
are a valid match to each other. It should be noted that data such as the random 
number Rl, etc. are used as a provisional key which will be called "session key". 

As an internal storage unit, any recording medium like a memory (flash 
memory, EEPROM, etc.) in a tamping-resistant single-chip IC incorporated in a 
receiver, an IC card capable of data communications with the receiver, or the like 
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may be used which would disable any third party from easy access to the data 
stored in them. 

A recording medium or storage unit like a hard disc, optical disc, tape 
medium, semiconductor memory or the like may be used as external storage units. 
These external storage units may have written therein identification information 
(ID) by which they can be identified, respectively. The ID information should 
preferably be non-rewritable. 

Data for backup of an encrypted content may be supplied from a third party 
or duplicated freely since the encrypted content itself cannot be accessed unless a 
content key is available. 

An encrypted content key stored in the external storage unit includes in data 
of the key thereof use-permission information, fee, frequency for the use of the 
content key in addition to a decryption key for decryption of the content, and ID 
information for a receiver from which the content (or content key) has been 
purchased. The frequency referred to herein means information of a limited 
frequency for using a content key. For example, it is a number of times by which a 
content key can be decrypted and which is decreased by one each time the content 
key is decrypted. 

The decryption of a content key is to decrypt a content key encrypted as 
having been described in the above to extract requirements for decryption of the 
content key. Namely, a content encrypted according to requirements for use of the 
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content is decrypted. If a frequency for decryption of a content key is limited to 10 
times, for example, it is decreased by one each time the content key is decrypted, 
that is, the frequency becomes 9 times when the decryption is made once. Also, if 
the requirements include an inhibition of copying, copying of a content to any other 
equipment is limited against decryption of the content. 

Next, an embodiment of data service system according to the present 
invention will be described with reference to a block diagram thereof in FIG. 5. 

According to the present invention, the first embodiment of the data service 
system comprises, as shown in FIG. 5, a content provider 1 1 holding a non- 
encrypted content, a service provider 12 which serves the content held by the 
content provider 1 1 to users or subscribers over the satellite, cable, internet or 
similar communication network, a key management center 13 which manages 
content keys and accounts a content served to a user, and a receiver 14 which 
provides the content in the form of a sound or image. The receiver 14 has an 
internal storage unit 21 and also has an external storage unit 22 connected thereto. 

How the content provided from the content provider 1 1 is sent to and stored 
into the external storage unit 22 of the receiver 14 of a user will be described 
herebelow with reference to FIG. 5. 

The content provider 1 1 holding the non-encrypted content generates a 
content key (common key, for example) by a random number generator (not 
shown) ad encrypts the content with the content key. The content provider 1 1 is 

14 



supplied with a delivery key (may be a common key or public key, for example) 
from the key management center 13, and using the supplied content key, it encrypts 
the content key and other information such as use-permission information and so 
forth. The content provider 1 1 supplies these encrypted content and content key to 
the service provider 12. 

The receiver 14 owned by the user receives the encrypted content and 
content key sent from the service provider 12 over the satellite, cable, internet or 
similar communication network. The user having received the encrypted content 
and content key has to decrypt them for enjoying the content. To this end, the user 
acquires the decrypted content key as will be described below. 

The receiver 14 sends the decrypted content key directly to the key 
management center 13. At this time, the encrypted content key may be stored in 
the external storage unit 22 once or not. That is, since the user has the delivery key 
used for encryption of the content key and cannot decrypt the content key, it sends 
the content key along with its own identification information and storage key to the 
key management center 13 once. The key management center 13 having received 
the content key, identification information and storage key decrypts the content key 
with its own delivery key and re-encrypts the content key with the storage key 
received from the user. Thereafter, the key management center 13 will account the 
served content based on the user's ID information and returns to the user the 
content key encrypted with the storage key. 
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These data may be sent as they are or after encrypted with a session key 
established by a mutual authentication. To encrypt the content key, etc, with the 
session key, the user may send no storage key to the key management center 13. In 
this case, after receiving the content key encrypted with the session key, etc., the 
user uses the session key to decrypt he content key, etc. once and then encrypts the 
content key with its own storage key. 

Having received the content key, the receiver 14 stores into the external 
storage unit 22 the content key encrypted with the storage key. Since the storage 
key is stored in the internal storage unit 21, the content key can always be 
decrypted and the content key can be used to decrypt the content. It should be 
noted that although only one key is shown in each of the external and internal 
storage units 22 and 21 in FIG. 5, the content and content key may be stored in a 
larger number in each of the storage units in practice. 

As in the foregoing, the content service system according to the present 
invention, a content held by the content provider 1 1 can be encrypted with a 
content key for service to the user and the content key used to encrypt the content 
can be encrypted with for supply to the user. Thus the user can decrypt the 
supplied content key to decrypt the content. 

The key management center 13 may account a content service in any of the 
following three manners: 

(1) A user's back account number or credit card number related to user 
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identification information are held, and a money amount billed for the 
served content is paid from the bank or credit company based on the 
account or credit card number. 

(2) Each time, request is made to the user for sending his bank account 
number and credit card number together each time a key is send to the 
user, and an mount billed for the content service is paid from the bank 
account or credit company. 

(3) An amount billed for the content service is paid from an electronic 
money cumulated in the internal storage unit 21 of the receiver 14. 

Also in the data service system, a delivery key may be held in the internal 
storage unit 21 of the receiver 14 in advance as shown in FIG. 6, and used to 
decrypt the content key. In this case, the user uses his own storage key to re- 
encrypt the content key decrypted with the delivery key, for storage into th external 
storage unit 22. Further, log information is prepared each time the content key is 
decrypted, and cumulated into the internal storage unit 21 . In a predetermined time, 
when the delivery key has been decrypted a predetermined number of times or 
when the delivery key has been updated, the log information is sent to the key 
management center 13 for accounting the content service having so far been done. 

It should be noted that when it is intended to pre-store the delivery key in the 
internal storage unit 21 as in the above, the delivery key used by the service 
provider 12 is updated at every predetermined period (one month, for example) and 
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the user is supplied with the delivery key from the key management center 13. 
Namely, the delivery key is varied from time to time for the purpose of safety since 
it is common to all the users. 

As shown in FIG. 7, the receiver 14 comprises a second external storage unit 
23. Here, how the content key stored in the external storage unit 22 (will be 
referred to as "first external storage unit" hereinafter) is duplicated or backed up 
into the second external storage unit 23, will be described herebelow. 

In the data service system, the receiver 14 incorporates means 31 for 
decryption of data and key data, means 32 for encrypting data and key data and the 
internal storage unit 21 in which the storage key is stored. The receiver 14 further 
comprises the first external storage unit 22 to store a content, and the second 
external storage unit 23 to store a content. The receiver 14 is composed of a 
tamping-resistant IC chip, for example. The internal storage unit 21 is 
implemented using a flash memory inside the IC chip, while the decrypting means 
3 1 and decrypting means 32 are implemented using ASIC and program. 

The first external storage unit 22 stores a content key encrypted with a first 
storage key, and a content encrypted with the content key. The second external 
storage unit 23 stores an encrypted content key obtained by encrypting, in the 
encrypting means 32, the content key decrypted with the first storage key in the 
decrypting means 31, with a second storage key generated by the random number 
generator 34. 
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Thus, the first and second external storage units 22 and 23 store their 
respective identification information ID1 and ID2 as non-rewritable data. 

The first external storage unit 22 is formed from a hard disk having an IEEE 
1394 interface, for example. The second external storage unit 23 is formed from an 
optical disk drive having an IEEE 1394 interface, and an optical recording medium. 
In case the first and second external storage units 22 and 23 are a hard disc, for 
example, the identification information should be written in ROM to be read when 
a special command is given. In case the storage units 22 and 23 are an optical disc 
or the like, the identification information should be stored along a non-rewritable 
track. 

In the data service system, the key management center 13 comprises a 
random number generator 34 to generate a storage key, and a storage unit 35 to 
store the storage key generated by the random number generator 34 and 
identification information of the external storage unit which store a content 
encrypted with the storage key. The storage unit 35 has stored therein various keys 
including a management key, the second storage key generated by the key 
management center 13, etc. for example. 

Next, the data service system constructed as having been described functions 
as will be described below following the procedure in which the content key stored 
in the first external storage unit 22 of the receiver 14 is backed up. 

When going to back up a content key the user has purchased, the user will 
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first send a storage key request command to the key management center 13 have 
the key management center 13 send a second storage key to the user. The storage 
key request command includes the identification information of the receiver 14, 
identification information ID2 for the second external storage unit which stores a 
backup data, etc. 

Receiving the storage key request command, the key management center 13 
generates a second storage key by means of the random number generator 34. The 
key management center 13 will store the second storage key and the supplied 
identification information ID2 for the second external storage unit 23 into the 
storage unit 35 while returning the second storage key to the receiver 14. At this 
time, the key management center 13 may account the content service based on the 
identification information of the user's receiver 14. Note that this accounting is 
rather a registration of the user than its literal meaning. Namely, the key 
management center 13 may register the user as having accessed the data service. 
The key management center 13 may be connected to the receiver 14 by an internet, 
cable or telephone communications network. 

The receiver 14 will use the second storage key sent from the key 
management center 13 to back up the content key stored in the first storage unit 22. 
FIG. 8 shows in detail the flows of a procedure of processing the content key 
stored in the first external storage unit 22 during backup of a content. 

Receiving the second storage key, the receiver 14 reads the content key from 
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the first storage unit 22 for decryption thereof. The procedure of this content key 
decryption comprises the steps of decrypting the content key with the first storage 
key stored in the internal storage unit 21 (in the steps (A) to (B) in FIG. 8), and re- 
decrypting the decrypted content key with the identification information ID1 of the 
first external storage unit 22 ( in the steps (B) to (C) in FIG. 8). 

Further, the receiver 14 encrypts the content key obtained by the above 
decryption and stores it into the second external storage unit 23. The procedure of 
this content key encryption and storage into the second external storage unit 23 
comprises the steps of encrypting the content key with the identification 
information ID2 of the second external storage unit 23 (in the steps (C) to (D) in 
FIG. 8) and re-encrypting the encrypted content key with the second storage key 
having previously been received from the key management center 13 for storage 
into the second external storage unit 23 (in the steps (D) to (E) in FIG. 8). 

Note that this encryption of the content key for storage into each external 
storage unit is effected using the identification information of the external storage 
unit into which the storage key and content key are stored. The encryption with the 
identification information will not be described and shown any longer in the 
following description and illustration of the present invention. 

In this way, the content key stored in the first external storage unit 22 is 
backed up or duplicated into the second external storage unit 23. Thus it is possible 
to prevent any third part from fraudulently duplicating or copying the content key 
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and safely back up the content key in the first external storage unit. The key 
management center 13 can make an accounting to the user of the receiver 14 for the 
data service based on the request of content key backup, namely, based on the 
request for generation of the second storage key. 

The backup procedure having been explained above is a basic one. The 
backup procedure will be described in further detail herebelow. 

A third storage key may be generated based on the second storage key to 
back up the content. For generation of the second storage key, the second storage 
key is received from the key management center 13 in the aforementioned 
embodiment. As shown in FIG. 9, however, a random number generator 41 may be 
provided in the receiver 14 to generate a second storage key. In this case, the 
receiver 14 uses the public key of the key management center 13 existing in the 
internal storage unit 21 to encrypt the second storage key thus generated, to thereby 
provide a third storage key. The third storage key is stored into the second external 
storage unit 23. 

As also shown in FIG. 10, the receiver 14 can use the public key to generate 
a third storage key based on the second storage key which is supplied from the key 
management center 13 based on a request made from the receiver 14 to the key 
management center 13 for sending of the second storage key to the user. 

Thus, the content key can freely be backed up by encrypting the second 
storage key using the public key of the key management center 13. To decrypt the 
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backup content key, however, the secret key of the key management center 13 is 
required. Therefore, the key management center 13 can utilize this fact to account 
the content service when an access is made to the third storage key for decryption 
of the backup content key. 

Also, a third storage key can be generated in the key management center 13. 
In this case, the key management center 13 generates a second storage key by 
means of the random number generator 34 while generating a third storage key by 
encrypting the second storage key with the management key held in the storage unit 
35. The key management center 13 sends the third storage key along with the 
second storage key to the receiver 14 in which the third storage key is stored into 
the second external storage unit 23. 

To generate the third storage key in the receiver 14, the public key of the key 
management center 13 is used. To generate the third storage key in the key 
management center 13, however, either the public key or the common key may be 
used as the management key to prevent any unprincipled third party from making a 
fraudulent access to the third storage key. If the common key is used in the 
receiver 14 to generate the third storage key, that key will be kept as it is in the 
internal storage unit 21 so that such an unprincipled third party can easily access 
the third storage key. On the other hand, the key stored in the key management 
center 13 is difficult to access by any third party, so any of the public or common 
key can be used to generate the third storage key in the key management center 13. 
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That is to say, the receiver 14 is owned by the user and the key management center 

13 is owned by a system management company, as a rule. If the content key is left 
or kept at the user's receiver 14, it will be easy to access from any third party and 
the receiver 14 itself is easily disassembled for fraudulent access to the content key. 
However, the content key at the key management center 13 is difficult to access. 

Allowing the key management center 13 to generate the third storage key for 
storage in the second external storage unit 23 makes it impossible for any third 
party to freely back up the data. Further, since the key management center 13 has 
not to manage the second storage keys of all the users, it is less loaded. 

Once the third storage key is generated as in the above, the second storage 
key may be deleted. Namely, after the third storage key is received from the key 
management center 13 or after the third storage key is generated in the receiver 14, 
it is ascertained that a backup data has been created and then the second storage 
key is deleted. 

By deleting the used second storage key, the backup data cannot be restored 
unless the key management center 13 has finished a due accounting for the data 
service. For example, when it is necessary to restore the content key, the receiver 

14 makes a request to the key management center 13 for sending the second storage 
key. The content key is restored when a content key put aside as a backup content 
key is required for any reason. For instance, when the first external storage unit 22 
has failed and is inoperable, the restoration of content key will be done. 
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More specifically, the receiver 14 will request the key management center 13 
for sending thereto the second storage key based on the identification information 
of the second external storage unit 23. That is to say, the receiver 14 reads the 
identification information ID2 from the second external storage unit 23 and sends it 
along with the identification information of the receiver 14 to the key management 
center 13. Upon reception of the identification information, the key management 
center 13 will search the second storage key from the internal storage unit 35 based 
on the identification information of the second external storage unit 23 and return it 
to the receiver 14. Thus, the second storage key is sent to the receiver 14 while the 
key management center 13 accounts for the data service in a predetermined manner 
based on the identification information of the receiver 14. The accounting is 
effected as having previously been described. 

If the second storage key has been deleted after the third storage key is 
generated, the receiver 14 will be able to acquire a second storage key based on the 
third storage key, which has previously been described with reference to FIG. 1 1 . 

The receiver 14 sends the third storage key to the key management center 13 
(in the steps (1) and (2) in FIG. 11). Note that the third storage key has been 
generated by encrypting the second storage key with either the public key or the 
management key of the key management center 13 (the same as the public key of 
the key management center 13) as previously mentioned. Also, the receiver 14 may 
send the third storage key along with the identification information of the receiver 
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14 and second external storage unit 23, respectively, to the key management center 
13. 

Receiving the third storage key, the key management center 13 decrypts it 
with the secret key held in the storage unit 35 to generate a second storage key (in 
the step (3) in FIG. 1 1), and then encrypts the second storage key with the session 
key (in the step (4) in FIG. 11). Note here that the session key has been established 
for example during a mutual authentication effected before data transfer between 
the key management center 13 and receiver 14. 

The key management center 13 returns the data (the second storage key 
encrypted with the session key) to the receiver 14. The key management center 13 
makes accounting in the predetermined manner at the time of returning the second 
storage key to the receiver 14. 

The receiver 14 owns the same session key as that held by the key 
management center 13. The session key is stored in the internal storage unit 21 for 
example. In the receiver 14, the session key is used to decrypt the data sent from 
the key management center 13 to generate a second storage key (in the step (6) in 
FIG. 1 1). The second storage key is used to decrypt the content key (in the step (7) 
in FIG. 11). 

As in the above, the third storage key encrypted with the public key of the 
key management center 13 is sent to the key management center 13. In the key 
management center 13, the third storage key is used to generate the second storage 
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key. Thus, the load to the key management center 13 is lessened and the content 
key can be restored. 

Further, the receiver 14 can store also the identification information thereof 
in the second external storage unit 23 when backing up into the second external 
storage unit 23 the content and content key stored in the first external storage unit 
22. Thereby, it is made possible to restore the content key only at an authenticated 
receiver or user. 

In this case, during the restoration of content key, the receiver 14 reads 
receiver identification information sent from the second storage unit 23 and checks 
the receiver identification information. Based on the checking result, it is verified 
whether the received receiver identification information is identical to the receiver 
for which the content key is under restoration. When the receiver identification 
information is not identical to the identification information of the receiver from 
which the content key is being restored, the restoration can be aborted. 

Also, the receiver 14 can add, to the use-permission information of the 
restored content key, information that the content key is a restored one. Thus, 
when the restored content key is to be moved to the first external storage unit 22, 
the receiver 14 can make a comparison between the content key and a one stored in 
the destination storage unit, namely, the first external storage unit 22, if the using 
requirements for the read content key have added therein information that the 
content key is a restored one. If based on the comparison result, the restored 
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content key is proved identical to the content key stored in the destination, an error 
processing can be made to inhibit any third part from restoring the content key 
through an appropriate backup for storage of a plurality of content keys in the same 
storage unit. 

Furthermore, frequency information defining the number of times the 
content key can be used can be added to the content key to prevent the number of 
times for the content key having been decreased as the content key is used from 
being rendered to its initial value through the content key restoration. Namely, the 
receiver 14 may be adapted not to back up a content key for which the number of 
times has been decreased. 

The receiver 14 may be adapted to store the identification information ID1 
of the first external storage unit 22 along with the content key backed up in the 
second external storage unit 23, whereby it can be prevented from duplicating a 
content key by re-connecting the first external storage unit 22 which should have 
failed. This can be implemented as will be discussed below. 

First the receiver 14 stores the identification information ID1 of the first 
external storage unit 22 along with the backup content key into the second external 
storage unit 23. Then, curing the restoration of the content key, the receiver 14 
moves and stores the identification information ID1 of the first external storage 
unit 22, stored in the second external storage unit 23, into the internal storage unit 
21 of the receiver 14. Further, when it is requested to restore the content key in the 
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first external storage unit 22, the receiver 14 compares the identification 
information of the first external storage unit 22 for which it is requested to restore 
the content key, with an identification signal of an external storage unit in which 
the content key has been backed up, that has been obtained from the second 
external storage unit 23 in which the content key restoration has already been 
made, and which is currently held in the receiver 14. Based on the comparison 
result, an error processing is effected. 

The receiver 14 is adapted not to access any external storage unit in which a 
restored content key is stored by verifying the identification number stored in the 
internal storage unit 21, so that it can duplicate no content key by re-connecting the 
first external storage unit 22 which should have failed. 

FIG. 12 shows examples of content key and use-permission information. In 
a first example, a key data with a content key "01 ABCF54" has added thereto 
"unlimited" as reproduction limitation information indicating a limited number of 
times the content key can be used, "unlimited" as copy limitation information, and 
"analog only" as output information as shown in FIG. 12A. In a second example, a 
key data with a content key "86945 ABC" has added thereto "100 times" as 
reproduction limitation information indicating a limited number of times the 
content key can be used, "analog only" as copy limitation information, and "digital 
with SCMS" as output information as shown in FIG. 12B. 

The backup of the content key stored in the first external storage unit into 
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the second external storage unit has been described in the foregoing. Note that the 
external storage units may be any one which would be able to store data, such as a 
magnetic recording medium like a floppy diskette, optical recording medium like 
CD-R, or the like. Also, it may be an IC card having a writable memory. 

The content management method according to the present invention is such 
that a content key encrypted with a first storage key and stored along with a content 
encrypted with the content key in a first content storing means is decrypted with the 
first storage key, the content key obtained by the above decryption is encrypted 
with a newly generated second storage key and stored along with the encrypted 
content in a second content storing means. 

That is, the content key stored in the first content storing means is re- 
encrypted with the newly generated second storage key and stored in the second 
content storing means, thereby allowing the second content storing means to back 
up the content key stored in the first content storing means. 

The content management method enables to safely duplicate (back up) a 
content while preventing the content from being copied fraudulently. 
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WHAT IS CLAIMED IS: 

1 . A content management method for a data storage provided with a plurality 
of content storing means, comprising the steps of: 

decrypting, with a first storage key, a content key encrypted with the first 
storage key and stored along with a content encrypted with the content key in a first 
content storing means; 

encrypting the content key obtained by the above decryption with a newly 
generated second storage key; and 

storing the content key encrypted with the second storage key along with the 
encrypted content in a second content storing means. 

2. The method as set forth in Claim 1, wherein the second storage key is 
generated based on a random number. 

3. The method as set forth in Claim 1, wherein the content key obtained by the 
decryption is encrypted with identification information of the second content 
storing means and stored into the second content storing means. 

4. The method as set forth in Claim 1, wherein the content key is encrypted, in 
the first content storing means, with the first storage key and identification 
information of the first content storing means, and the content key stored in the 
first content storing means is decrypted with the first storage key and identification 
information of the first content storing means. 

5. The method as set forth in Claim 1, wherein the second storage key is 
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generated by a decrypted key generating means provided in the data storage. 

6. The method as set forth in Claim 5, wherein the second storage key is 
encrypted with a public key for a key management unit for management of the 
storage keys to generate a third storage key and the third storage key is stored into 
the second content storing means. 

7. The method as set forth in Claim 6, wherein the data storage deletes the 
second storage key depending upon whether the third storage key has been stored 
in the second content storing means. 

8. The method as set forth in Claim 7, wherein when decrypting the content 
key stored in the second content storing means, the data storage sends the third 
storage key to the key management unit; and the key management unit generates a 
second storage key based on the third storage key while accounting the data service 
following a predetermined procedure. 

9. The method as set forth in Claim 1 ? wherein the second storage key is 
generated by a storage key generating means provided in the key management unit 
which manages the storage keys; and the key management unit has stored therein 
the second storage key and the identification information of the second content 
storing means in which the content key encrypted with the above generated second 
storage key. 

10. The method as set forth in Claim 9, wherein upon the generation of the 
second storage key, the key management unit accounts the data service following 
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the predetermined procedure. 

1 1 . The method as set forth in Claim 9, wherein the key management unit 
encrypts the second storage key with the management key to generate a third 
storage key, and sends the third storage key to the data storage; and the data storage 
stores the received third storage key into the second content storing means. 

12. The method as set forth in Claim 11, wherein the data storage deletes the 
second storage key depending upon whether the third storage key has been stored 
in the second content storing means. 

13. The method as set forth in Claim 12, wherein the key management unit 
has stored therein the identification information of the second content storing 
means in which the content key encrypted with the second storage key; the data 
storage sends, when decrypting the content key stored in the second content storing 
means, the identification information of the second content storing means to the 
key management unit; and the key management unit generates a second storage key 
based on the result of comparison between the identification information of the 
second content storing means, send from the data storage, and the identification 
information of the second content storing means, held in the key management unit 
itself, while accounting the data service following the predetermined procedure. 

14. The method as set forth in Claim 1, wherein the second content storing 
means has stored therein the identification information of the data storage. 
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15. The method as set forth in Claim 14, wherein the data storage starts 
decrypting the content key stored in the second content storing means depending 
upon the result of an inspection of the identification information of the data 
storage, stored in the second content storing means. 

1 6. The method as set forth in Claim 1 , wherein the decrypted content key 
supplied from the second content storing means has added thereto information that 
the content key is a one obtained by restoration. 

1 7. The method as set forth in Claim 1 6, wherein when moving the content key 
having added thereto the information that the content key is a restored one, the data 
storage makes an error process based on the result of comparison between the 
content key and a content key stored in a destination to which the content key is to 
be moved. 

1 8. The method as set forth in Claim 1, wherein the content key has added 
thereto frequency information which limits the number of times the content key can 
be used. 

19. The method as set forth in Claim 1, wherein the content key stored in the 
first content storing means is stored along with the identification information of the 
first content storing means into the second content storing means; the identification 
information stored in the second content storing means is stored into the data 
storage when the content key stored in the second content storing means is 
decrypted; and the data storage makes, when a request is made to decrypt the 
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content key in the first content storing means, an error process based on the result 
of comparison between the identification information of the first content storing 
means in consideration and the identification information of the second content 
storing means. 

20. A content storage system, comprising: 

a first content storing means having stored therein a content key encrypted 
with a first storage key and a content encrypted with the content key; 
means for decrypting a data and key data; 
means for encrypting the data and key data; 
means for generating a storage key; 

a second content storing means for storing an encrypted content key 
obtained by encrypting, in the encrypting means, the content key obtained by 
decryption with the first storage key in the decrypting means, using the second 
storage key generated by the storage key generating means, and the encrypted 
content; and 

means for storing the storage keys. 

21. The system as set forth in Claim 20, wherein the storage key storing means 
generates the second storage key by means of a random number generator. 

22. The system as set forth in Claim 20, wherein a content key obtained by 
encrypting, in the encrypting means, the content key obtained by the decryption in 
the decrypting means, with the first storage key and identification information of 
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the second content storing means, is stored in the second content storing means. 

23. The system as set forth in Claim 20, wherein the content key is encrypted, 
in the first content storing means, with the first storage key and identification 
information of the first content storing means; and the content key stored in the 
first content storing means is decrypted with the first storage key and identification 
information of the first content storing means. 

24. The system as set forth in Claim 20, wherein the first content storing 
means, decrypting means, encrypting means, second content storing means, storage 
key storing means and storage key generating means form together a data storage; 
and further comprising a key management unit which manages the storage keys of 
the data storage. 

25. The system as set forth in Claim 24, wherein the data storage is a data 
receiver which receives a content encrypted and sent from a data transmitter. 

26. The system as set forth in Claim 24, further comprising means for storing 
the public key of the key management unit; and wherein the second content storing 
means has stored therein the second storage key along with a third storage key 
obtained by encrypting the second storage key with the public key. 

27. The system as set forth in Claim 26, wherein the data storage deletes the 
second storage key depending upon whether the third storage key is stored in the 
second content storing means. 

28. The system as set forth in Claim 27, wherein when decrypting the content 
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key stored in the second content storing means, the data storage sends the third 
storage key to the key management unit; and the key management unit sends a 
second storage key generated based on the third storage key to the data transmitter 
while accounting the data service following a predetermined procedure. 

29. The system as set forth in Claim 24, wherein the second content storing 
means has stored therein the identification information of the data storage. 

30. The system as set forth in Claim 29, wherein the data storage starts 
decrypting the content key stored in the second content storing means depending on 
the result of inspection of the identification information of the data storage, stored 
in the second content storing means. 

3 1 . The system as set forth in Claim 20, wherein the first content storing 
means, decrypting means, encrypting means, second content storing means and 
storage key storing means form together a data storage; and comprising the storage 
key generating means and further a key management unit which manages the 
storage keys of the data storage. 

32. The system as set forth in Claim 3 1 , wherein the data storage is a data 
receiver which receives a content encrypted and sent from a data transmitter. 

33 . The system as set forth in Claim 3 1 , wherein the key management unit 
comprises an identification information storing means in which the storage key 
generated by the key management unit and the identification information of the 
content storing means in which the content key encrypted with the generated 
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storage key. 

34. The system as set forth in Claim 3 1, wherein the key management unit 
accounts the data service following the predetermined procedure depending upon 
the generation of the storage key. 

3 5 . The system as set forth in Claim 3 1 , wherein the key management unit 
comprises means for storing storage keys; the key management unit generates a 
third storage key by decrypting the second storage key with the storage key and 
sends it to the data storage; and the data storage stores the third storage key into the 
second content storing means. 

36. The system as set forth in Claim 35, wherein the data storage deletes the 
second storage key depending upon whether the third storage key is stored into the 
second content storing means. 

37. The system as set forth in Claim 36, wherein the key management unit 
comprises means for storing the second storage key and the identification 
information of the second content storing means in which the content key 
encrypted with the second storage key is stored; the key management unit accounts, 
when the data storage decrypts the content key, the data service following the 
predetermined procedure based on the result of comparison between the 
identification information of the second content storing means, sent from the data 
storage, and the identification information stored in the identification information 
storing means. 
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38. The system as set forth in Claim 3 1 , wherein the second content storing 
means has stored therein the identification information of the data storage. 

39. The system as set forth in Claim 38, wherein the data storage starts 
decrypting the content key stored in the second content storing means. 

40. The system as set forth in Claim 20, wherein the content key obtained by 
decryption from the second content storing means has added thereto information 
that the content key is a one obtained by restoration, as requirement information. 

4 1 . The system as set forth in Claim 20, wherein the content key has added 
thereto frequency information which limits the number of times the content key can 
be used. 
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ABSTRACT OF THE DISCLOSURE 

A content management method and content storage system are provided in 
which a content key encrypted with a first storage key and stored along with a 
content encrypted with the content key in a first content storing means is decrypted 
with the first storage key, the content key obtained by the above decryption is 
encrypted with a newly generated second storage key and stored along with the 
encrypted content in a second content storing means. Thus, the content 
management method enables to safely duplicate (back up) a content while 
preventing the content from being copied fraudulently. 



112 



113 



FIRST 
EXTERNAL 
STORAGE 




SECOND 
EXTERNAL 
STORAGE 


Os 








{///// A 
'CONTENT' 

X./ / / / / A 








{///// A 

CONTENT' 

L? / / / / A 






COPY 































Q— i CONTENT 
^Trtf KEY 



©iff 



STORE 
KEY 



ENCRYPTED 
DATA 

Z <L i. £ 



FIG.2 



112 



113 



FIRST 
EXTERNAL 
STORAGE 

Os 


COPY 


SECOND 
EXTERNAL 
STORAGE 

Os 




{// / / / A 
CONTENT' 

K./ / / / / A 






(///// s 
CONTENT' 

K / / / / / A 




©=E?,ID1 


0=E>,ID1 




Ym 








Y^A 










ID1 






ID2 









O— , CONTENT 

K ~ J ~ mf KEY 



STORE 
KEY 



— 7— 7— 7—7— 7~ y- 

ENCRYPTED 
' , DATA / 

///-// 



FIG.3 




ill 

o 



Q_ I— CC (0 

co ^ CC in 

o uj co o 
o cciS c 

cc Sir cc 



CO 



CM 




CD 

d 

Li. 



C\r 



LU 
O 
< 
CC 
O 
H» 
C/) 



CC 
LU 
H 
X 
LU 

H 

gc 
u. 



CC 
LU 
> 
LU 
O 
LU 
CC 



CO 




111 

< 
o 

H 

0) 

— f 

< 

2: 
cc 

LU 
H 
X 
LU 

Q 

•z. 
o 
o 

LU 
CO 



CM 

Q 





o 

X 
QCLU 

OS 

z 



c\j 

CO 



o 
z 

X 
CCLU 

OS 

Ui 

Q 



CO 

V 



HZ 



Ui 



LUq* 
Z>ujUi 



CC 



H 
Z 

s-^Ui 
X, <Ui 

zo 
< 

5 









3 AGE 




CC 




RANDOM 
NUMBER 
GENERATO 


STOI 





CO 
CM 




£UJ 

O 0 Ui 
^H* 



H Ui 

coco 

ESS 



d 

Li- 



z 

LU>- 
H-LU 

z* 

o 

o 



J 5 

Sec g 
oo | 

5 z 



l-O Q 

<i= in 
t< b 

O- 
O 



otcc □ 
trsp z 

uj z 



U. Lf) 

< UL 

LU ^ 

* O 



it 

Z 5 



Z 

Kg 

si g 
□g 2 

o 



o z 

ccSp o 

LU 2 



< o 

^ < 

111 <n 

* 00 



< 

CM 



m 

CM 



DECLARATION FOR PATENT APPLICATION (JOINT OR SOLE) 
(Under 37 CFR § 1.63; with Power of Attorney) 

FROMMER LAWRENCE & HAUG LLP FLH Fi Le No. 450100-02090 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, 
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sought on the invention ENTITLED: 

CONTENT MANAGEMENT METHOD. AND CONTENT STORAGE SYSTEM 



the specification of which 
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was filed on as Application Serial No. , 

with amendment(s) through (if applicable, give dates). 

I hereby state that I have reviewed and understand the contents of the above- identified specification, incLuding 
the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose to the United States Patent and Trademark Office all information known to me 
to be material to patentability as defined in Title 37, Code of Federal Regulations, Sec. 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, § 119 of any foreign appl ication(s) 
for patent or inventor's certificate listed below and have also identified below any foreign application for patent or 
inventor's certificate having a filing date before that of the application on which priority is claimed: 

Prior For eign Application(s) [list additional applications on separate page]: Priority Claimed: 
Number: Country: Filed (Day/Month/Year): Yes No 

10-263694 Japan 17 September 1998 X 

0 I hereby claim the benefit under Title 35, United States Code, § 120 of any United States appl i cat ion(s) Listed 

; jbelow and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior United 
J States application in the manner provided by the first paragraph of Title 35, United States Code § 112, I acknowledge the 
yduty to disclose to the United States Patent and Trademark Office all information known to me to be material to 
^patentability as defined in Title 37, Code of Federal Regulations, Sec. 1.56, which became available between the filing 
^date of the prior application and the national or PCT international filing date of this application: 
J Prior U.S. Application(s) [list additional applications on separate page]: 

y Appln. Ser. Number: Filed (Day/Month/Year): Status (patented, pending, abandoned): 

I hereby appoint WILLIAM S. FROMMER . Registration No. 25,506 . and DENNIS M. SMID . Registration No. 34,930 
^or their duly appointed associate, my attorneys, with full power of substitution and revocation, to prosecute this 
^application, to make alterations and amendments therein, to file continuation and divisional applications thereof, to 
ppreceive the Patent, and to transact all business in the Patent and Trademark Office and in the Courts in connection 
^therewith, and specify that all communications about the application are to be directed to the following correspondence 
_ address : 

L 5 WILLIAM S. FROMMER Esq. Direct all telephone calls to: 

Q c/o FROMMER LAWRENCE & HAUG LLP (212) 588-0800 

n 745 Fl " fth Avenue to the attention of: 

New York, New York 10151 WILLIAM S. FROMMER 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that 
willful false statements and the Like so made are punishable by fine or imprisonment, or both, under Section 1001 of 
Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the application 
or any patent issued thereon. 

INVENTOR(S): 

Signature: Da te: 

Full name of sole or first inventor: Yoshihito ISHIBASHI 

Residence: Tokyo, Japan 

C i t i zensh i p : j apan 



Signature: _ __ Date: 

Full name of 2nd Joint inventor (if any): 

Residence: 

Citizenship: 

Signature: __ Date: 

Full name of 3rd joint inventor (if any): 

Residence: 

Citizenship: 

[Similarly list additional inventors on separate page] 

Post Office Address(es) of inventor(s): Sony Corporation 

[if all inventors have the same post office address] 7-35 Kitashinagawa 6-chome 

Shinagawa-Ku, Tokyo 141, Japan 

Note: In order to qualify for reduced fees available to Small Entities, each inventor and any other individual or entity 
having rights to the invention must also sign an appropriate separate "Verified Statement (Declaration) Claiming [or 
Supporting a CLaim by Another for] Small Entity Status" form [e.g. for Independent Inventor, Small Business Concern 
Nonprofit Organization, individual Non- Inventor] . 

Note: A post office address must be provided for each inventor. 
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